Impact of CYP3A4 haplotypes on irinotecan pharmacokinetics in Japanese cancer patients.
Cytochrome P450 3A4 (CYP3A4) converts an anticancer prodrug, irinotecan, to inactive metabolites such as APC. However, the contribution of CYP3A4 genetic polymorphisms to irinotecan pharmacokinetics (PK) and pharmacodynamics (PD) is not fully elucidated. In paclitaxel-administered cancer patients, an association of CYP3A4*16B harboring the low activity allele *16 [554C > G (Thr185Ser)] has been shown with altered metabolite/paclitaxel area under the plasma concentration-time curve (AUC) ratios, suggesting a possible impact of *16B on the PK of other drugs. In this study, the effects of CYP3A4 haplotypes including *16B on irinotecan PK/PD were investigated in irinotecan-administered patients. The CYP3A4 genotypes for 177 Japanese cancer patients who received irinotecan were defined in terms of 4 major haplotypes, i.e., *1A (wild type), *1G (IVS10 + 12G > A), *16B [554C > G (Thr185Ser) and IVS10 + 12G > A], and *18B [878T > C (Leu293Pro) and IVS10 + 12G > A]. Associations of CYP3A4 genotypes with irinotecan PK and severe toxicities (grade 3 diarrhea and grade 3 or 4 neutropenia) were investigated. Area under the concentration-time curve ratios of APC/irinotecan, an in vivo parameter for CYP3A4 activity, were significantly higher in females than in males. The male patients with *16B showed significantly decreased AUC ratios (APC/irinotecan) with 50% of the median value of the non-*16B male patients (no *16B-bearing female patients in this study), whereas no significant alteration in the AUC ratios was observed in the patients with *18B. A slight trend toward increasing AUC ratios (20%) was detected in both male and female patients bearing *1G. Multivariate analysis confirmed contributions of CYP3A4*16B (coefficient +/- SE = -0.18 +/- 0.077, P = 0.021) and *1G (0.047 +/- 0.021, P = 0.029) to the AUC ratio. However, no significant association was observed between the CYP3A4 genotypes and total clearance of irinotecan or toxicities (severe diarrhea and neutropenia). This study suggested that CYP3A4*16B was associated with decreased metabolism of irinotecan to APC. However, the clinical impact of CYP3A4 genotypes on total clearance and irinotecan toxicities was not significant.